Polysome profkles were exed from lyophibzed peel tissue of ripening pear (Pyrw co_sus, L. var. Passe-Crassane). Messenger RNA chains bearing up to eight ribosomes (octamers) were resolved and exhibited the highest absorption peak when ribonuclease activity was eliminated during extraction Neither normal ripening nor the increase oflarge poybosomes that maly ening and senescence of the fruit occurred when pretreatment at 0 C was omitted. Normal ripening and increase of large polyrbosme would, however, be initiated by an ethylene treatment. The size distribution of the polyribosomes remained essentialy constant throughout a 4-month cold storage; there was, however, a large increase in ibosones by the 12th week of storage.
Polysome profkles were exed from lyophibzed peel tissue of ripening pear (Pyrw co_sus, L. var. Passe-Crassane). Messenger RNA chains bearing up to eight ribosomes (octamers) were resolved and exhibited the highest absorption peak when ribonuclease activity was eliminated during extraction Neither normal ripening nor the increase oflarge poybosomes that maly ening and senescence of the fruit occurred when pretreatment at 0 C was omitted. Normal ripening and increase of large polyrbosme would, however, be initiated by an ethylene treatment. The size distribution of the polyribosomes remained essentialy constant throughout a 4-month cold storage; there was, however, a large increase in ibosones by the 12th week of storage.
Detailed analyses of polysome distributions were used to measure the amount of polysomal associated mRNA present in tissues of different stages of ripening and senescence. These analyses led to the further conclusion that two different phases of senescence (ripening) can clearly be distinguished; for each of these two phases, a similar sequence of events was found, i.e. an increase in mRNA followed by a constant level of mRNA, possibly paralleled by an increase in initiation. During normal ripening, the initial increase in mRNA occurred during the preliminary period of cold storage. The lack of this preripening storage at 0 C was closely related to a decrease in large mRNA and a loss of larger polyribosomes while the usual sequence of events was restored by an ethylene treatment. At the beginning of the climacteric phase, a marked increase in the protein nitrogen content of apples has been reported (11, 12) and it is now well established that an enhanced protein synthesis may be linked to maturation (16) (17) (18) (14) . In an earlier paper (4) we showed that high yields of large polyribosomes were obtained from lyophilized peel tissue of pear, by using a Tris-HCl buffer at high concentration (0.4 M) and pH (8) as reported in studies with different tissues (1, 3, 15, 17) . In this report, this method was used to examine the polyribosome distribution of peel tissues of fruits ripened in different conditions, in order to determine whether this distribution changed during ripening and senescence and whether these changes were typical of either climacteric or nonclimacteric respiratory pattern, or both.
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In addition, changes in the rate of initiation (attachment) of ribosomes onto mRNA and variations in the amount of available mRNA were estimated for different stages of ripening and senescence. observed that large polysome size classes were completely absent from different profiles (Fig. 2, A , B, and C, for example), assays were conducted to determine whether polysome degradation occurred during the extraction procedure. RNase activity is determined by the conversion of large polysomes to small polysomes. Tissues exhibiting no large polysome were mixed with postclimacteric tissues (with large polysomes present, Fig. 2E ) and extracted together, large polysomes size classes were not degraded. These results demonstrate that the inability to isolate large size classes from these tissues was not due to the activity of RNase during extraction.
MATERIALS AND METHODS

Fruits
RESULTS
The following values, related to the 1977 harvest, were determined from the average of three different polysome extractions. Similar results have been found for the two previous harvests.
Cold Srge followed by Normal Ripg. Afer 12 weeks of cold storage, pear fruit undergoing normal ripening at 15 C exhibited the usual climacteric respiratory pattern with a climacteric peak after 11 days always followed by another respiratory rise on day 18 (Fig. 1) . This respiratory curve, a characteristic of ripening Passe-Crassane pears, has been described in previous work (6) . Representative profiles of the polyribosomes at different stages of cold storage followed by normal ripening were obtained portions of the profiles depicted in Figures 2 and 3 are given in Tables I and II. The proportion of large polyribosomes which remained essentially constant (about 36%) during cold storage increased throughout ripening and senescence while the proportion of monosomes decreased from 55 to 19%. The increase in large polysomes and decrease in monosomes suggest that one of two processes may be occurring during ripening and senescence. DROUET AND HARTMANN rate of initiation of ribosomes onto mRNA (22) or both. The total amount of mRNA and ribosomes increased quickly after 12 weeks of cold storage and after 14 days of ripening at 15 C, just after the climacteric peak (Table II) . Before the first increase in mRNA no change in the polysomal population was detected while each increase in mRNA and ribosomes (monosomes) was followed by a progressive increase in larger polysomes. The increase of 47 units of monosomes after the climacteric peak (day 14) was followed on day 17 by an increase of 44 units of large polysomes (;P 7 mers). These results strongly suggest an increased rate of initiation of ribosomes onto mRNA.
Consequently, the following sequence of events has been found during cold storage and normal ripening: (a) an increase in mRNA and ribosome production after 12 weeks of cold storage, followed by possible enhancement of initiations; (b) a second increase in mRNA and ribosome production after the climacteric peak followed by another enhancement of initiations prior to a decrease in mRNA and ribosomes. After 16 weeks of cold storage, there was a lower amount of ribosomal material and mRNA which suggests that ribosomes and mRNA synthesis did not keep pace with a longer cold storage (Tables I and II) .
The increase in polyribosomes noted with progressive ripening is contrary to two other studies with senescing (ripening) Bartlett Pear fruit stored in air at 15 C immediately after the harvest did not exhibit the usual climacteric respiratory pattern while an ethylene treatment restored a normal ripening pattern and the climacteric peak after 26 days at 15 C (Fig. 1) . Representative profiles of abnormal ripening with or without any ethylene treatment were obtained (Figs. 5 and 4, respectively) . The surface areas under the different portions of the profiles depicted in Figures 4 and 5 are given in Tables I and II. An increase in the proportions of large polyribosomes at the beginning of an abnormal ripening in air was followed by a dramatic decrease from 56% on day 16 to 23% on day 32; afterwards, a new increase up to 40% occurred on day 43 (Table I ).
The total amount of ribosomes and mRNA varied in the same way; yet we notice that between 16 days and 32 days, the decrease of the total amount of ribosomes and mRNA is only due to a strong decrease of large polyribosomes and large mRNA species while the small polymers (-3 mers) content remained relatively constant. Thus, the following sequence of events during an abnormal ripening in air at 15 C can be described: an increase in mRNA and ribosome production followed by possible increase in initiation, then a dramatic decrease in ribosome synthesis and large mRNA species followed by a new increase in mRNA and ribosome production.
An ethylene treatment restored the usual sequence of events found during cold storage followed by a normal ripening, ie. a continuous increase from 35 to 73% in the proportion of large polyribosomes concomitant with a decrease from 43 to 16% in the proportion of monosomes (Table I) [19] ). During normal ripening and senescence larger protein synthetic capacity exhibited two progressive increases reaching two maxima: one, just before the climacteric peak; and the second, during the postclimacteric period. A large protein (NADP-malic enzyme) which has a mol wt of 224,000 daltons (10) probably plays an important role in the ripening of pear fruit. Its activity rises to a maximum at the climacteric maximum (9) and this increase is accompanied by a synthesis, de novo, of the enzyme (7, 8) . A lack of cold storage leads to an abnormal ripening and to the loss of large mRNA species at the same time that the maximum of malic enzyme activity is also lost (8) . An ethylene treatment restores the normal ripening process (14) and the two maxima of the larger protein synthetic capacity; it also restores the maximum of malic enzyme activity (8) . Thus, we can speculate that the ripening process may be related to the preclimacteric increase in larger protein synthetic capacity and to NADP-malic enzyme synthesis; on the other hand, the second increase of large mRNA species can be related to: (a) the overripening process when fermentation and brown tissues occur, (b) the pyruvic decarboxylase synthesis (an increased activity of this large protein has been found just after the climacteric peak [5] ).
